The VirE1VirE2 complex of Agrobacterium tumefaciens interacts with single-stranded DNA and forms channels.
The VirE2 protein is crucial for the transfer of single-stranded DNA (ssDNA) from Agrobacterium tumefaciens to the nucleus of the plant host cell because of its ssDNA binding activity, assistance in nuclear import and putative ssDNA channel activity. The native form of VirE2 in Agrobacterium's cytoplasm is in complex with its specific chaperone, VirE1. Here, we describe the ability of the VirE1VirE2 complex to both bind ssDNA and form channels. The affinity of the VirE1VirE2 complex for ssDNA is slightly reduced compared with VirE2, but the kinetics of binding to ssDNA are unaffected by the presence of VirE1. Upon binding of VirE1VirE2 to ssDNA, similar helical structures to those reported for the VirE2-ssDNA complex were observed by electron microscopy. The VirE1VirE2 complex can release VirE1 once the VirE2-ssDNA complexes assembled. VirE2 exhibits a low affinity for small unilamellar vesicles composed of bacterial lipids and a high affinity for lipid vesicles containing sterols and sphingolipids, typical components of animal and plant membranes. In contrast, the VirE1VirE2 complex associated similarly with all kind of lipids. Finally, black lipid membrane experiments revealed the ability of the VirE1VirE2 complex to form channels. However, the majority of the channels displayed a conductance that was a third of the conductance of VirE2 channels. Our results demonstrate that the binding of VirE1 to VirE2 does not inhibit VirE2 functions and that the effector-chaperone complex is multifunctional.